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NEW GENERA AND SPECIES OF ECHINODERMATA,
liY S. A. MILLEH AND \VM. F. E. OUKEEV.

SUBKINGDOM ECHINODERMATA.

CLASS CRINOIDEA.

ORDER CYSTOIDEA.

FAMILY HOLOCYSTID.E.

H0L0CYSTITE8 GYRINUS, 11. Sp.

Plate I, Fi(j. J, vfiilrdl rieic: Fig. V, postcn'or ririr : Fig. :i,

,^inumil I'irir.

This species is large, aud if tlie aliii(i.st perfect specimeu, wliicli

we have illustrated, possesses tlie normal form of complete de-

velopment, then it became free iu the later stages of growth, for

a scar at the terminal point, indicates an attachment to some

foreign object in a younger state. Tiie specimen is a little de-

pressed dorso-ventrally. It is broad aud rounded at the summit,

followed immediately below by a sac-like swelling, from which it

is continued in an obconoidal form until it terminates iu an ob-

tuse point. The fanciful resemblance, iu the general outline, to a

tadpole suggested the specific name.

Commencing at the base or lower end, tliere is a solid obconoidal

piece nearly as long as its greater diameter, which is followed by

a range of eight unequal, irregular, and more or less elongated

plates. Two filates are inserted between this range and the nest on

the right part of the ventral side. There are eleven large and elon-

gated plates in the second range, and three plates are inserted on

the posterior side, between it and the next range. There are thirteen

large, irregular and elongated plates in the third range and nine-

teen plates in the fourth range. The fifth range consists of plates

more irregular in their order of arrangement aud still more



variiiblc iu size. Above the fifth range the plates are not dis-

posed iu ranges nor iu any other defined order, and differ so much

in size and shape, that oue can hardly say how many ranges they

would make if disposed in some order. We would estimate, if

tlu-y were in ranges, there are above the fifth rauge aud below

the mouth about seven or eight ranges; or between tlie basal

piece and the mouth about twelve or thirteen ranges. Our

specimen is most ventricose on the right side, and there is a base

of a young cystidean at the lower side of the mouth and another

immediately below one of the arm bases aud some smaller bases

on other parts of the body.

Looking at Fig. 3, the mouth may be seen on the upper side

of the figure, two arm bases on the right aud oue on the left,

connected by a Y shaped ambulacral furrow, and in the centi-al

part, between the moutii aud the ambulacral furrow, what has

been supposed to be the small anal opening. The mouth is on

the margin of the anterior end aud appears to have been sur-

rounded by six plates, but the cystidean base covers the lower

side of it, and hence, possibly, there are seven plates. The anal

(?) opening is small aud at the summit of a cone which is on

the line of two plates. The ambulacra) furrow is at the extreme

summit and connects the three arm bases by following the sutures

between the plates; the plates are denticulated or united by a

zigzag Hue at the bottom of the furrow. Each plate that suf)-

j)orts an arm is thickened and prominent and the ambulacral

furrow is continued across this plate to the top of the prominence,

where the cicatrix shows tiie place to which the arm was at-

tached. The arms are not preserved. On each side near the

bottom of the ambulacral furrow there is a row of pores, but a

free plate of the same character from the same or a similar

species, when examined from below, does not sliow these pores in

lines, nor can they be distinguished from tlie otiier pores that

penetrate the plate from ail sides. The ambulacral furrow, there-

fore, is not homologous with the ambulacral furrows of either

crinoids or blastoids. There is no reason to suppose that it was

a food groove, was covered with minute plates, or was furnished

with pinnules. It appears as a ti'iangular fui-row cut only half

way through the plates, and where following tlie suture lines of

plates, tlie plates are more firmly joined than elesewhere by the

denticulated edges, but when it enters upon a plate that bears an



arm, the farrow runs up to tliti hasc of the arra whert? it doos

not cut oue-fourth of the thickuess of the plate, aud where the

pores upon the sides appear to differ from the other pores fluit

penetrate the plate only by being arranged externally in two

lines. The physiological functions of this furrow are unknown.

We do not desire to be understood as laying any stress on the

word arms used above, for so far, no arms, in the true sense,

have been found in this genus. Instead of that we have had

ambulacra! spines, in some species, and in others no indications

of spines. In this species there may have been only spines in-

stead of arms possessing any kind of movement. All of the plates

are poriferous, some much more densely poriferous than others;

even the basal j^late is poriferous. The pores generally penetrate

the plates in pairs.

This is a remarkable species, on account of the Y-shaped

furrow that connects the three arm or spine bases, and it is dis-

tinguished from all others by its peculiar form, size and the

plates covering the body.

Found by J. F. Hammell in the lower part of the Niagara

Group, in Jefferson county, Indiana, aud now in his collection.

HOLOCYSTITES 8PLENDENS, U. Sp.

Flidc I, Fig. 7, left anterior riew or most rcntricose side: Fig-S,

right posierior view or least ventricose side; Fig. 9, summit rieir.

This species is rather below medium size, balloon shaped or

somewhat pear-shaped and our specimen is most ventricose on the

left anterior side. It was sessile and the cicatrix for attachment

is plainly preserved. The whole body is pustulose and every

pustule is pierced by a pair of jwres. There are also a number

of large round cavities or hemispherical depressions irregulaily

distributed over the body, as shown in the illustrations, the pur-

pose of which is wholly unknown. It has been supposed that

they ai-e marks of disease, and that the fact that the whole order

of cystideans, soon after their great abundance in the Niagara

Group, became extinct, gave color to the supposition, but we have

no evidence that they are marks of disease.

Commencing at the lower end, we have, first, a small, round

piece that attached to some foreign object, but which is papil-

lose aud pierced with pores just as the plates are above. It is
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followed by a range of oiyht small plates. There are eight larger

plates in the second range and eight still larger plates in the

third range without any intercalated plates. Between the third

range and wiiat may he called the fourth range there are twelve

smnll plates, ])rincij)ally on tlie ventricose side. There are eight

large plates iu the fourth range. Above the fourth range tlie

plates are polygonal of variable si/.e and irregularly disposed. If

they could be thrown into ranges there would be six or seven

ranges between tiu^ fourth rauge and the ujoutii.

The ambtilacral orifice is somewhat marginal, but at the sum-

mit. It is subpentagonal in outline, about twice as wide as long,

and surrounded with seven plates. There are scars for five spines.

Two plates separate the ambulacral orifice from the mouth. Tlie

mouth is hexagonal in outline and located subcentrally, or about

one-half its diameter anterior to the center, and is lower than the

ambulacral orifice. A large pustule on the plate adjoining the

mouth and between it and the ambulacral orifice bears a large

pore that is called the anal opening.

The specimen from which this species is described is almost as

perfect, so far as the outer test is coucei-ned, as it was the day

the animal died. It is so different from all hitherto described

that no comparison with any of them is necessary.

Found by J. F. Hammell, in the Niagara Group, near Madison,

Indiana, and now in his collection.

Family ANOMALOCYSTID.E.

BELEMNOCYSTITES, n. gCn.

[Ety. hcic III noil, dart; Kiislis, bladder.]

Body compressed, moderately convex iu the central part on both

sides, but margin thin;- outline ovoid. The plates are not disposed

in ranges or series. A marginal rim of plates that covers an

e<piHl portion of both the ikirsal and ventral sides is a i)eculiar

character of this genus. Within this marginal rim there are a

few large convex plates, on the dorsal side, without any arms or

apertures. Within the marginal rim, on the ventral side, the

plates Hrv. more numi'i'ous and an arm arises in the anterior part,
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but the opsaiag^ are unknown. Cjluma comparatively large com-

posed of thin plates and tapering as in Sleleocysfiles. Type B.

Wethcrbi/i.

BELEMNOCYSTITES WETHERBYI, 1). sp.

Plaie f. Fig. 4, dorstd side of a specimen iriili pari of llir i-Dhtmu

attached: Fig. •'<, dorsal side of another specimen ivitli

column and part of the plates J^roken off : Fig.

6, ventral side of sanie, part of the plales

onhj lieing ilistiiigiiish(dile.

In 1881 Professor A. G. Wetherby, in an article entitled "De-

scriptions of New Fossils from the Lower Silurian and Suhcar-

boniferous Kocks of Kentucky," published in Jour. Cin. Soc. Nat.

Hist., vol. 4, p. 177, pi. V, figs. 2 and 2a, called attention to a

"new genus and species" of cystideans, without attempting to give

it a name or determine its affinities. Fig. 4 is a rej^roduction of

his figure 2, which is, evidently, the dorsal side of the specimen.

He said of it: "The column is round and tapers rapidly. The

peculiar character of this anomalous fossil is the presence of a

single arm, originating between two large plates which form the

apex of the body on the (ventral) side. Seven plates of the arm

are shown. Near it, upon the left side, as shown in the figure, is

a small tubercle, evidently formed by valvular plates now silici-

fied so as to obscure their arrangement." Our specimen, as shown

in figures 5 and 6, is just like his, except the lower part is broken

away, and we have attempted to give a better view of the ventral

Bide than is shown in his figure 2a. We have given him the

honor of the specific name.

Body compressed, convex on each side, within the marginal rim

of plates, outline subovoid, truncated at the base for the attach-

ment of a large column, which is composed of thin jjlates and

tapers rapidly.

There are nine j)lates in the marginal rim, not including (he

two which abut upon the column. Five on one side and four on

the other. These plates are large and sutures distiuct. The

sutures are exactly opposite each other on the two sides and are

plainly shown curving over the margin, which is thin and sharp.

This peculiar rim of plates increases in thickness ou the ventral
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side toward the central part of the body, which readers it prob-

able that they are furrowed within so that a transverse section

would be somewhat V-shaped, though they are depressed on the

dorsal side. In no part of this rim is there any evidence of

pectinated rhombs, pores or arms.

On the dorsal side of our specimen, there are only five plates

preserved within the marginal rim, but figure 4 shows there are

seven plates, two of which abut upon the column. The three su-

perior plates are subconical. The outer surface is destroyed by

silicificatiou.

On the ventral side, there are evidently more plates within the

marginal rim, but part of them cannot be distinguished, in our

specimen, because the silicification lias obscured the sutures. The

ventral side is much more convex than the dorsal. The single

arm to which AVetherby referred arises between plates, within the

marginal rim of plates, and not from the apex of the body by

any means. This is shown by his illustration as well as by ours.

We cannot distinguish the arm plates, in our specimen, but the

projection seems to be that of an arm. We are not able to dis-

tinguish any openings, but the tubercle, to which Wetherby re-

ferred, is on the left of what we hav(^ called the column, though

it is not shown in our illustration, aud we are not sure that it

indicates anything beyond the convexity of the plate.

Found in the Trenton Group, in Mercer county, Kentucky, and

now in the collection of Wm. F. E. Gurley.

Family CARYOCRINID.E.

CARYOCKINUS ELLIPTICUS, n. sp.

Pltite II, Fig. IS, anievior side virin; F'kj. li, sutiimil ricw.

Species below medium size, subelliptical in outline, somewhat

angular below, but round in tlie central part. Sharp ridges radi-

ate from the center of the plates to each angle, except on tlie

basal plates, where a sharp ridge runs from each of the two supe-

rior angles on each plate, to the point of columuar attachment.

There is a single row of pores on each side of these angular

ridges, but none elsewhere on the plates.

The four basal plates are of une(|ual size and form a cup less

than one-tliird the length of the boily. Tlic strong longitudinal
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ridges give it an hexagonal outline. The base is rather deeply

excavated for the insertion of the column. The six plates in the

second range are of unequal size and the larger ones follow the

smaller basal plates so that the symmetry of the body is re-

stored, two are pentagonal, two hexagonal and two heptagonal.

These plates bear sharfD ridges radiating from the center to each

angle. There are eight plates in the third range of unequal size

and different in outline. The summit is covered with very convex

plates. The mouth is near the margin, slightly elevated and sur-

rounded by four convex plates, one of which is much larger than

the others. The central plate is heptagonal and surrounded by

seven plates. There are several smaller plates on the vault. There

are nine arm openings to the vault.

This species is probably more nearly related to C. iudiKucitnis

than to any other described species. It differs, bowevei", in the

general form and in the absence of the constriction below the

arms. The third range of plates are not alike in the two species

and the vaults are different. That species has twenty-one arms

disposed in clusters; this one has only nine, and they are not in

clusters. The plates of the vault in that species bear pores and

pustules, while in this the plates are smooth and convex. There

are pores and pustules between the radiating lines in that species

and there are none in this. The surface ornamentation will readily

distinguish the species as well as the general form.

The specimen illustrated is from the Niagara Group, at Osgood,

Indiana, and is in the collection of S. A. Miller. Four specimens

are in the collection of Wm. F. E. Gurley, from the Niagara

Group, at St. Paul, Indiana, and they seem to differ only in bear-

ing higher and sharper radiating lines.

CAKYOCRINUS BULBULUS, U. sp.

Plafp II, Fig. 15, anterior side view showing mouth al ihe sinu-

mii and arm openings laleraUi/: Fig. 16, posterior

view; Fig. 17, summit view; Fig.

18, tiasal view of same.

Body bulbous, or subovoid, subpyramidal from the column to

the middle of the second range of plates, where, by i-eason of the

central protuberances on the plates, it is hexagonal; above this, it

is less angular, but the mouth is produced above the rest of the
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Buiiiiiiit, wliicli is somewhat flatteued behind the mouth. The sur-

face, as it appears on our two specimens, one of which is unaltered

limestone and the other silicified, is smooth. There are no radiat-

ing lines or ridges, granules or pustules and there are no pores

that can be discovered with an ordinary magnifier.

The four plates, in the first range, form a subhexagonal cup

about one-third of the length of the body, which has a small

hemisphericfd depression at the bottom for the insertion of a col-

umn. The six plates in the second range are of unequal size,

four are hexagonal, one pentagonal and one heptagonal; all are

longer than wide, except the heptagonal plate, which is fully as

wide as long. Each plate is subpyramidal externally, that is, pro-

duced centrally in the form of a node, which gives to the central

part of the body its hexagonal outline. A cast, however," would

not, probably, preserve this hexagonal outline and might be per-

fectly round.

There are eight plates in the third range of unequal size and

different in outline. Two hexagonal plates stand nearly upright

and abut upon the mouth, with their superior angles between the

mouth and an arm opening on either side. Six of the plates rest

between the superior lateral sides of the plates of the second range

and two of them, each, truncate a single plate in the second

range. The latter two are the smaller plates in the range. All of

the plates of this range except where truncated bj' the mouth and

arm openings abut upon the plates of the vault.

There is a subcentral plate on the vault, but the sutures between

the plates in our specimens are not distinct, and we are not cer-

tain, therefore, as to the number of plates surrounding it; appar-

ently there are only six, but probably there are seven. There are

only six armholes that are clearly distinguishable on the limestone

specimen, but there appear to be nine in the silicified specimen.

This species is widely separated from all hitherto described, but

there is no doubt about the generic relations.

Found in the Niagara Group, in Wayne county, Tennessee, and

now in the collection of Wm. F. E. Giirley.
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ORDER AGELACRINOIDEA.

Family HEMICYSTID.E.

AE8I0CYSTITES, n. geu.

[Eiy. (lisios, auspicious, coming at a good time; Kiislis, bladder.]

Body liigbly convex or hemispherical; free, uot parasitic. AVe

say free, because the plates preserved in our specimens are cou-

tiuued over tlie margin and part of the truncated side, and the

arms ulso curve over the margin before they terminate. The

truncated side is depressed in our specimens and is not preserved

so as to offer an opportunity for an intelligent descri2:)tion. Plates

of the interbrachial areas non- imbricating and not coalescing with

the outer phites of the arms. Arms five, very large, highly con-

vex, radiating from the center and curving over the margin be-

fore they terminate. They are composed externally of a double

series of alternating and interlocking plates; when these plates

are removed deep gutters are disclosed, which are angular at the

bottom, and unite in an elliptical hole at the center, which cou-

nects with the Tisceral cavity below. The ambulaeral furrows and

central orifice are completely covered with the alternating and in-

terlocking arm plates. One interbrachial area is larger than the

others and the anal or ovarian pyramid is situated in it, eccen-

trically, approaching the margin.

This genus is readily distinguished from Hciiiici/sfiles, which is

a parasitic genus, composed of imbricating plates that coalesce

with the arms, which are limited by a marginal rim of plates.

Type Aesioci/stites 2JJ'>scns.
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AESIOOYSTITES PRISCUS, «. sp.

Plate II, Fig. 10, summit view with the outer plates of the arms
sillcified and showing the position of the anal or ovarian

piivamld, Fig. 11, .summit view with, the arm plates

removed and disclosing tlu' a rni furrows, the cen-

tral orifice and the position of the anal or

ovarian pyramid; Fig. 12, lateral

view from which the external
plates of the arms liave

been partly removed
and showing the

interbrachial

plates.

The specimens upon which this genus and species are founded

are gilicified and the sutures between the plates more or less de-

stroyed. The under side of all of them is broken in or damaged

so that a full knowledge of it cannot be obtained.

The general form is he.nisplierical, with truncated margin

rounded and radial ridges elevated and angular. It is com-

posed of polygonal and non-imbricating plates, the largest of

which are in the interbrachial areas. The iuterbracliial areas are

distinctly defined on the convex side and the plates curve over

the inferior margin and on the truncated side without interrup-

tion. The arms are very large, highly convex, and angular on

the summit. They radiate from the center in such manner as to

leave one interradial area larger than the others, with an arm di-

rectly opposite, and this lengthens the central arm elevation

toward the two arms upon each side. The arms bend over the

margin and then gently curve and terminate on the truncated

side. Externally they consist of a double series of short alter-

nating and interlocking plates, which cover large, deep and an-

gular ambulacral furrows. The form of the plates in the bottom

of the ambulacral furrows is not determined. The central orifice,

from which the ambulacral furrows radiate, is sub-elliptical in

outline, being lengthened with the central arm elevation and cov-

ered externally with the arm plates. The large area above de-

scribed is the azygons area and the anal or ovarian pyramid and

orifice is situated in it, eccentrically, near the margin

This species is founded upon four specimens, in two of which

the external arm plates are removed, and one of these preserves
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a large part of the truncated side showing the curviusf and termi-

nating ends of the arms. One of tlie other specimens shows part

of the interlocking arm plates and the otiier sliows the coveriuy

of the arm furrows almost complete. AVhether there was a gaping

of the arm plates at the ends of the rays or not is not deter-

mined, hut it is quite probable that they did, as such is fre-

quently found to be the case in Hemicystites.

Found in the Trenton Group, in Mercer county, Kentucky,

and now in the collection of Wni. F. E. Gurley.

FAMILY AGELAGRINID.E.

AGELACEINUS LEGKANDENSIS, U. Sp.

riaic III, Ficj. IS, iico specimens, natural size, ihe smaller one

not as loell preserred as the larger one; Fiy. 14, same viaij-

nified tiro diameters.

The species in this genus seem to vary greatly in size, and we

have no doubt the two specimens illustrated belong to the same

species though the smaller one is not so well preserved as the

larger and may not furnish all the evidence necessary to warrant

a satisfactory conclusion in this respect. It is also quite probable

that the larger specimen does not reach the maximum size of the

species.

The body is circular and only slightly convex. The outer riiu

is composed of numerous small, squamiform, imbricating plates,

those upon the outer margin of it are so minute as to be almost

granular. The plates of the disc within the outer rim are also

squamifoim and imbricating and somewhat larger than any of the

plates in the outer rim. There are only four arms, three of them

curve slightly to the right and one to the left. The arms are

slender and each consists of an angular ridge, composed of intt'r-

locking plates, and terminates after curving slightly on the inside

of the outer rim. The central part from which the arms radiate

is more convex than any other part of the body, but the plates

are so small that no peculiar structure is discernalile. The

specimens are somewhat injured in the region of the ajierture

and apparently it is not at the center between the sinistral and

dextral arms, but between that point and the central elevation.
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This species is about tlie size of Agelacrinus hlairi but the

plates are smaller and the body is probably less convex. It is

the only species yet known from the rocks of the Kinderhook

Group, and also the only one that bears four arms.

Found in the Kinderhook Group at LeGrand, Iowa, and now

in the collection of Wm. V. E. Gurley.

AGELACRINUS PULASKIENSIS, n. sp.

Plaic, III, Fig. 18, a specimen shoici)i<j ihe ovurioii or anal

pijraniid.

Species lart^e, body circular and with more than the usual con-

vexity. The outer rim is composed of numerous large squami-

form plates, that imbricate inward from the periphery, those near

the margin being the smaller, as in all other known species in

this genus. The plates of the disc within the outer rim and be-

tween the arms are large and imbricating, though a few of them

appear to be very slightly imbricating. There are five very long,

slender, curving arms, forming convex ridges, four of them sinis-

tral and one dextral. The central part of the arms, so far as

shown in our specimen, consists of a double row of interlocking

plates, which are supported by large plates laterally, that rise

nearly as high as the central plates. The central part from which

the arms radiate is more convex than any other part of the body

and is covered with numerous small plates. The ovarian or anal

aperture is situated about the middle of the largest inter-

brachial area and surrounded by the dextral and one sinistral

arm. It is a depressed convex, circular prominence covered with

twelve cuneiform plates. The surface of the plates is finely

granular.

This species has some resemblance to Agelacrinus cincinna-

iiensis, but the arms are longer, body more convex, ovarian

aperture larger and covered with more large plates.

Found in the Kaskaskia Group in Pulaski County, Kentucky,

M\t\ now in Cdllectiou of AVm. F. E. Gurley.
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Family RHODOCKINID.E.

ARCH.EOCRINUS PECULIARIS, U. sp.

Plate II, Fig. 1, Idfcral i-icio of a spccimrn slij/Iitli/ compressed

lalerally ; Fiij. 2, <tz>/()oiis riew of Sftme, shoiriii;/ the curved

radial series irilli an azygous plate over llie JirsI

radial : Fig. 3, hasal rieir of same.

Species large. Calyx globose ; greatest diameter about the top

of the second primary radials aud very slightly exceeding the

height; constricted below the arms; plates convex and free from

radial ridges ; sutures beveled ; surface granular.

Basals small, deep within the calyx and covered by the column.

Subradials longer than wide and truncated at tlie superior ends by

the first interradials. The inferior ends curve abruptly into the

columnar cavity aud are notched so as to give a subpentagonal

outline to the columnar cavity, which indicates that the column

(which is unknown) is pentagonal. These plates curve gently up-

ward so that the calyx will rest below the middle and show iialf

the length in a side view.

Four of the first primary radials are pentagonal, abuut equal in

size, and about as wide as high. The other one is hexagonal, has

unequal sides aud is the largest plate in the calyx. It is on the

left of the azygous area and supports on its upper side aa azygous

plate and upon the left superior lateral side the second primary

radial, as shown in the illustration.

Four of the second primary radials are hexagonal, about the

same size as the four first primary radials and nearly as liigh as

wide. The other one is pentagonal, somewhat smaller and inclined

so as to present a horizontal upper face for the support of the

third primary radial, as shown in figure 2.

Third primary radials very little more than half as large as (In;

second, smaller than the adjoining interradials, of about ((pial size,

about as wide as high, pentagonal, and support on each upper slop-

ing side a single secondary radial. Secondary radials a little more

than half as large as the third primary radials, hexagonal and sup-

jjort upon the inner upper sloping sides a secondary iuterradial, and

upon the superior faces a single tertiai-y radial, and upon the outer

upper sloping sides two tertiary radials (?). Our specimen is not

preserved beyond these plates. There are, therefore, twenty (
"-)

arms arising from the calyx.
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There are eight plates in each regular interradial area. The

first ones are the largest plates in the calyx, excepting, only

one of the first primary radials. They are heptagonal, longer than

wide, truncate the siibradials and extend nearly as high as the

second j)rimary radials. There are two plates in the second range

equal in size, and larger than the third primary radials. These are

followed by three much smaller and somewhat elongated plates in

the third range, and these, in turn, are followed by one plate in the

fourth range, which reaches as high as the tertiary (?) radials

above described, and which, we suppose unites with the plates of

the vault, as we suppose the single secondary interradials did.

No part of the plates of the vault is preserved, in our specimen,

neither are any of the arm openings to the vault, and it is, there-

fore, proliable that the plates which we have called tertiary radials

on tlie outer upper sloping sides of the secondary radials are inter-

radials, and, if so, only ten arms arise from the calyx, which are

separated by wide interradial areas connecting with the vault.

The azygous interradial area differs from the regular interradial

areas chiefly in the fact that it contains an additional, large plate,

in the second range, which occupies the usual position of a second

primary radial. Take out this long heptagonal plate and close up

the space by straightening the crooked primary radial series and

then all the interradial areas will be substantially alike.

The absence of radial ridges, general form of tiie calyx, number

of interradials and peculiar position of the large heptagonal plate

in the second range of azygous interradials will distinguish tliis

species from all others hitherto described. Walter R. Billings fig-

ured and described three plates, in the second range, in the azygous

area, of Archa'ocrinus dcsideraftis, but the additional plate is like

other plates, in the second range of the interradial areas, and did

not disturb the adjacent primary radial series. We do not consider

the absence of radial i-idges or peculiar position of the azygous

plate as of more than specific importance and hence have no hesi-

tation in referring this species to the genus Archa'ocrinus.

Found in the Trenton Group in Knox County, Tennessee, and

now in the collection of Wm. F. E. Gurley.
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ARCH^OCBINUS ASPEKATUS, U. sp.

Plate II, Fig. 7, basal victo, azijgous side helotv; Fig. 8, suvimit

view, azygous side below and matrix covering some of the

plates on the right; Fig. 9, azygous side view.

Species medium size. Calyx bowl-shaped, subpeutagonal in out-

line, more than twice as wide as high ; radial ridges interrupted

at the sutures ;
plates subspiuous or very convex and more or less

sculptured ; surface grauular ; columuar cavity wide, deep, and

sculptured so as to indicate a pentagonal column.

Basals small, deep withiu the calyx, but not covered by the

column, in fact, the column enters the cone formed by the basals

leaving the basals abutting the subradials outside the circumfer-

ence of the column. Subradials large, longer than wide, abruptly

bent iuto the columuar cavity and upward between the radials, leav-

ing a transverse ridge across the middle part of each, from each end

of which a radial ridge arises, that uuites with another iu the cen-

tral part of each first primary radial. The calyx will rest upon

these ridges as the sculpturing is deep. The azygous subradial is

octagonal the others are heptagonal, the shorter sides abut upon

the basals and adjacent subradials, the longer sides support the

radial series while each is rather broadly truncated at the super-

ior end.

Three of the first primary raelials are pentagonal, the other two,

on the right of the azygous area, are hexagonal. They are all

wider than high, the shorter sides abut the interradials, the longer

sides the subradials and second radials. The superior side that

abuts the second radial is arcuate externally. The inferior angle of

each is sunk iu a deep pit, the central part of the plate is convex

from which a radial ridge extends to each adjacent subradial, while

the greatest prominence exists iu the upper part.

Four of the second pi-imary radials are hexagonal and one pen-

tagonal, they are of unequal size aud vary from a little wider than

long to more than twice as wide as long. All of them are longi-

tudinally convex iu the central part and bear central nodes. The
third primary radials are smaller than the secoud, of unequal size,

pentagonal, axillary, aud support upon each upper sloping side

two small, short, secondary radials before reaching the free arms.

The secoud and third primary radials togetlier are not larger tiian

the first. The radial ridge iu each series continues across the
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secondary radials and unites with the convex outer surface of the

arms. There are ten arm openings to the vault. There is a single

small intersecondary plate, in each area, that is followed by a

larger and longer plate, which separates the bases of the arms and

unites with the plates of the vault.

The first interradials are the largest plates in the calyx, they are

subpyramidal and terminate in an acute, central point. They

broailly tiuncate the subradials, separate the primary radials, in

in some areas, and, in others, both the primary and secondary

radials, and are each followed by five or six plates, in the form of

a yoke or arch, that reaches down half or more than half the

length of the first interradial. They have, therefore, eight, nine or

ten sides, depending on whether or not they abut the second

primary radials, and whether there are five or six jjlates in the

yoke. The three or four superior plates of this arch separate the

secondary radials and are followed by three or four plates that

separate the bases of the arms and unite with the plates of the

vault. The number of plates in the regular interradial areas are,

therefore, not quite uniform, and they graduate into the plates of

the vault so as to leave no distinct line of separation.

In the azygous interradial area two plates truncate the sub-

radial, one large, the other small. The large plate corresponds

with the first plate, in the regular areas, and has only eight

sides, one of which rests on a subradial, another against a first

primary radial, another against a second primary radial, and the

others against five plates, that form a yoke, as in the other areas,

except one side of it reaches a subradial and separates the large

plate entirely from one radial series. The area is wider than the

regular areas and the plates are somewhat larger, but not more

numerous. The superior plate in the yoke extends a little higher

than the plates in the regular areas, it unites with plates, at the

bases of the arms, and others that extend to the vault, as in the

other areas, though not exactly in the same order of arrangement.

The vault is elevated over the arm furrows, convex on the

azygous side of the proboscis, but somewhat flatteued on the other

side. The proboscis is subcentral. The vault is covered by

numerous polygonal, highly convex plates and is moderately de-

pressed toward the interradial areas. The proboscis is broken off,

but so far as preserved, it is small, round and composed of small,

highly convex plates.
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This species is probably as nearly related to Archdocritm

sculjilus, which we suppose was collected in the same group of

rocks, as to any other, but the structural differences are so marked

that no comparison is necessary.

Found in the Treutou Groui), iu Knox County, Tennessee, and

now in the collection of Win. F. E. Gurley.

ARCH.EOCRINUS PARVUS, U. Sp.

PUite II. Fig. 20, basal vieiv; Fi,g. 27, azijgous side view; Fig
^S, siiiii iiiit rieic.

Species small; calyx saucer-shaped subpentagonal in outline,

more than twice as wide as high; radial ridges not distinguished

and interrupted at the sutures; plates sculptured; surface granular;

columnar cavity of moderate depth and indicating by its shape a

pentagonal column.

Basals suuk witiiin the calyx and showing a pentagonal outline

beyond the circumference of the column. Sabradials longer than

wide, sharply bent into the columnar cavity and upward between

the radials, leaving a pentagonal cavity below bounded by a sharp,

angular ridge, upon which the calyx may rest, showing the sub-

radials in a side view.

First primary radial.s sculptured, wider than higher, pentagonal.

Second radials twice as wide as high, hexagonal. Third radials

short, pentagonal, axillary, and supporting upon each upper slop-

ing side the secondary radials. No tertiary radials. Ten arm

openings to the vault.

First regular interradial large, sculptured and supporting two

plates iu the second range that separate the secondary radials and

unite with the plates of the vault. First azygous interradial

large and supporting in the second range three plates, the lateral

ones small; these are succeeded by three plates that unite with

the plates of the vault, the lateral ones uniting with the protect-

ing sides of the ambulacral furrows.

Vault moderately convex and covered with jjolygoual convex

plates, proboscis small and subcentral.

This species, though small and somewhat resembling A. (tsperaius,

is so distinct as to require no comparison to distinguish it.

Found in the Trenton Group, iu Knox County, Tennessee, and

now in the collection of Wm. F. E. Gurley.
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Family MITROCRINID.E, n. fam.

MITIIOCRINUS, u. gen.

[Ety mifra a turban; krinon lily.]

Calyx depi'essed; vault elevated. Basals three, equal. Primary

radials three by six. Secondary radials. No subradials. Regular

interradials three. Azygous iuterradials three or more, the first

one resting on a single basal.

The peculiarities in this genus are the six radial series instead

of five, and the resting of the first azygous plate on a single basal

instead of on two basals. Beside this genus is from the Trenton

Group and is the only one having three equal basals, thus far

known, from the Trenton rocks of America. Type M. Weth-

erbiji.

This genus cannot be referred to any of the described families,

if any regard is paid to the structure of the calices. The speci-

men is quite complete, on which the genus is established. It is

symmetrical in all its parts, and a line drawn through the center

of the azygous area will cut it in two equal parts, leaving three

radial series upon each. The three basal plates are almost abso-

lutely equal, notwithstanding one of them supports an azygous

plate. The vault is as perfect as that of any other crinoid and

has a resemblance to that of a Dorycrinus. Under the circum-

stances we propose the new family name Mitrocrinidcv and ascribe

to it the following characters: Basals three. Primary radials

three by six. No subradials. Regular iuterradials. Whether

other characters ascribed to the genus will be found to be of fam-

ily value will depend upon future discovery of allied genera.

MITROCBINUS WETHERBYI, n. sp.

Plate II, FL^. Jj., azygous i>iew, the central spine inay be seen be-

yond the azygous opening and two of the subspinous
plates on the sides, but the plates ofthe azygous side

arc small and sutures too obscure jor correct

illustration; Fig. 5, basal view, azy
gous sidr above; Fig. 6, Sum-

mit view.

Calyx depressed, radial elevations distinct, but not specialized as

ridges; interradial areas concave; sutures slightly beveled; surface

graniilar; height less than half that of the vault; arm openings

directed horizontally.
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Basals three, exposing externally a large lieptagoual disc, the

side on which the azygoiis plate rests being short and truncation

slight. Ill tlie center there is a concave depression for the inser-

tion of the head of the column which is surrounded by a pen-

tagonal rim, too delicate for illustration, that indicates the column

is pentagonal. First primary radials a little wider than long, su-

perior face a little concave, three hexagonal and three heptagoual.

Second radials more than twice as wide as long, hexagonal.

Third radials twice as witle as long, pentagonal, axillary and

bearing upon each superior sloping side secondary radials, giving

to the species twelve arms.

There are three regular interradials in each area. The first

hexagonal, longer than wide and succeeded by two plates in the

second range, each of which is as large as the first one. These

unite with the plates of the vault and those covering the ambu-

lacral grooves. There is no boundary line between the plates of

the calyx and vault as they graduate into each other in the in-

terradial areas and the ambulacral coverings. First azygous plate

pentagonal, rests on a single basal, and longer than wide; two

plates in the second range which reach as high as the calyx

proper and unite with the plates of the vault and ambulacral cov-

erings. The azygous area is nearly perpendicular from the toj:) of

the first azygous plate to the summit of the vault, and, above the

second range of plates, is covered by numerous smaller ones.

Vault ventricose, radial areas high. The larger plate occupies

the summit and bears a short central spine or conical elevation.

It is surrounded by eight plates, which are next in size, on the

vault, all of which are convex and some of them somewhat coni-

cal. The other plates on the vault, including those on the radial

and interradial areas, are polj'gonal, convex and granular. The

azygous opening is separated from the central plate by three of

the eight plates above described, as surrounding the central plate.

It is broken, in our specimen, but docs not appear to have ex-

temled higher than the central plate.

The specific name is in honor of Prof. A. G. Wetherby, to

whose skill and nntiriug energy is due the discovery of this and

the three preceding species as well as the locality from which

they were obtained.

Found in the Trenton Group, in Knox cduiity, Tennessee, and

now in tlir collection of Wni. F. E. Gurlev.
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Family POROCEINID^, n. fam.

This family has five basals; five subradials; one by five radials;

no regular interraclials; small arms; and deep pits and pectinated

riiombs, at the angles of the plates. It resembles, in its general

structure, the Cijulhocrinidir, and Potcriocrhmhr, but the azygous

area is not like that of any other known genus and the pectinated

rhombs are like those belonging to Cysiideaus.

rOROCRINUS KENTUCKIENSIS, n. Sp.

Plate I], Fig. I'J, side view slwwina deep pits or pectinated

rhombs and part of the arms, azygoiis side on the right.

Calyx obpyramidal, pentagonal, in outline, with the angles at

the center of the subradials and again at the arm bases. Height

equal to the greatest diameter. Surface radiately sculptured from

the center of each plate to the center of each adjoining one. The

base of our specimen is slightly broken away so that the true

length of the basal plates is not shown in the illustration. Tlie

subradials are the largest plates in the calyx aud occupy more

than one-third of the length. The first radials are next in size

and a single, small, round arn^, occupying about one-third the

width, arises from the superior central part. Only three short

plates in three of the arms are preserved in our specimen, but

the ambulacral furrows may Ije seen extending to the central part

of the vault. The third plate is not axillary and hence the

arms do not bifurcate on that plate if at all. There are two azy-

gous interradials that seem to be arranged as in the type of the

genus, but our specimen is silicified aud the sutures are very in-

distinct. The vault is quite convex in this species. There is a

very large pectinated rhomb at each angle of every plate in the

calyx and smaller ones on the vault. Twenty-eight can be dis-

tinguished in our specimen.

The general form, surface ornamentation and exceedingly large

pectinated rhombs at once distinguish this species.

Found in the Trenton Group, in Mercer county, Kentucky, and

now in the collection of Wm. F. E. Gurley.



Family CYATHOCRINID.E.

cakaiuxuunus ovalis, 11. sp.

Plate II, Fig. SO, nzj/goiis side i;irir; Fig. J I, opposite vieir.

Our specimens are silicifiod and part of tlic plates iu the arms

do not show the sutures. Calyx snboval in outline, the smaller

end below, which is narrowly rounded, and the scar for the at-

tachment of the column very small. Suiface destroyed in silici-

ficatiou. Basal plates small. Subradials the largest plates in the

calyx, wider than high and evenly I'ounded. The radials are the

next in size, very evenly rounded and slightly truncated about

one-third the width in the superior central part for the free arms.

The arms are small and round and bifurcate ou the second plate.

They bifurcate again on the third or fourth plate, the silicifica-

tiou destroying the sutures. And one of the arms iu every ray

bifurcates again, making thirty arjus in this species. The arms

cluster together over the vault and are so interlaced that more

divisions of the arms may take place which are not disclosed by

either of the two specimens before ns. The azygous plates are

arranged as iu C<irabocriiii(s radialus, but the first plate which

truncates a basal plate is regularly hexagOEal and about as

wide as high, and thus differs in form from C. radifdns. The

second plate is smaller and truncates a subradial. The third

plate is fully as large as the first and longer than wide.

The general outline of the calyx in this species is much like

Cdrahocriniis rancurlhtiKHi, Init the arms are quite different, as

the first bifurcation, in that species, takes place on the third

plate, while in this one, it takes place on the second plate. The

general form of the calyx is altogether ditferent from that in

C. vddidlits, but the first bifurcation lakes place on the second

plate in the fr.^e arms, in both species, though above that the

arms are altogether ditferent.

Found in the Trenton Group, in Mercer County, Kentucky, and

now in the collection of Wm. F. E. Gurley.

—3
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Family GAUROCEINID^..

retiocrinus alveolatu.s, 11. h\>.

Plate If, Fig. ,ff , azj/gous view.

Column comparatively large and pentagonal. Calyx pentagonal,

transverslj'. Basals extend but little beyond the column, deeply

sunken or bearing a pit at each lower lateral side and a convex

ridge directed to each adjacent subradial. Snbradials longer than

wide, the superior angle reaching almost as high as the first

radials, and bearing four radiating rounded ridges, two of which

unite with the basals below, and the others with the adjacent

first radials. There is a large deep pit at each lateral angle.

These pits in the calyx look like the pits or pectinated rhombs in

Porocrinus. Our specimen is silicified, and the depth of these pits

or whether or not they pas.s lo the inside of the calyx cannot be

accurately determined. The subradial on the azygous side bears

an additional ridge that extends upward to the large plates in the

middle of the azygous area.

There are four primary radials in each se:"ies, rounded exter-

nally and, at first view, looking like free arms, but there are

small plates upon each side of the ambulacral furrow that unite

with a central balloon-shaped body exposing the small plates

in the interradial areas. There are four secondary radials in

each series and they are connected, internally, with the central

part of the body just as the primary radials are. The arms then

appear to become free and each one bifurcates again from the

fourth to the ninth plate, as near as the plates can be counted in

our specimen. Thus giving to the species forty arms. In the

azygous area there is a central row of large plates, looking like

an arm, that extends as high as the secondary radials, and is con-

nected with the central balloon-shaped body just as the primary

and secondary radials are, except, c)f ('(uuse, there is no ambu-

lacral furrow, but a furrow nevertheless. Tiie ajjpearaiice of our

specimen indicates the continuance of the balloon-shaped body, in

the form of a proboscis, probably to the height of the arms, but

there may be some doubt about it, as the arms are so numerous

and so closely crowded together, that it cannot be clearly dis-

tinguished.
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Billiugs described the genus Reliucriiuis ;is follows: "This re-

markable genus has uo perfectly formed plates. The cup confiists

of a reticulated skeleton, composed of rudimentary plates, each

consisting of a central nucleus, from which radiate from three to

five stout processes. Of such plates there are five in the basal

series, five in the subradial, and five in the radial series. On the

azygous side the subradial has live processes; the others have four

each."

The general appearance of the genus is that of a reticulated

skeleton, as Billings described it, but the plates are all perfectly

formed and not by any means rudimentary. The interradial areas

are abruptly sunken, and, as shown in our specimen, small plates

connect the inner sides of the radials, with a central body, that is

also covered with very small plates, which, if not so deeply de-

pressed, would look somewhat like the interradial areas in

(iditrocrliins, and if they were not depressed, at all, they

would look like the interradial areas of Gljiplocrinus, except they

are covered with smaller plates. The ambulacral furrows in

Ghiptocrinus and Ud.Hfocrinus enter vhe top of the calyx aud

unite centrally immediately below the vault, while in this genus

they appear to follow down the radial series and to unite, at the

lower part of the calyx, or between the subradials. The structure

indicates this, but the channels forming the union have not been

discovered. We have called this central cavity a balloon-shaped

body, only for the purposes of description, for it is the same as

the cavity of the calyx in other genera. Its form is only more

balloon-shaped than an ordinary calyx because it is small in the

lower half of the calyx. Even if the ambulacral furrows unite at

the summit of the calyx, aud not below, as we have thought most

probable, the other structural parts are sufficient to warrant the

generic name. No comparison of this species with any other is

necessary to distinguish it, but it is interesting to note the find-

ing of a new species in this rare genus, several hundred miles

distant from the typical locality.

Found in the Trenton Group, in Mercer County, Kentucky, and

now in the collection of Wm. F. E. Gurlev.
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Family GLYPTOCRIXID.E.

glyptocrinus mercebensis, d. sp.

Plate II, Fiji. 'j:j, (iziijjaiis .sh/p ineir.

General forni of the calyx, somewhat obpyrainidal, transverse sec-

tion pentagonal. Radial ridges prominent, plates deeply sculptured

with stellate ornamentation. Interradial areas flattened. Column

round and medium size.

There are five sculptured basal plates that extend in the form

of a sharp ring below the top of the column. They are a little

wider than high. The first primary radials are heptagonal, rather

wider than high. The second primaiy radials are hexagonal, longer

than wide and about two-thirds as large as the first. The third

primary radials are heptagonal, abut upon two interradials, at each

side, wider than high, about two-thirds as large as the second,

axillary, and bear upon the superior sloping sides the secondary

radials. There are three or four secondary radials in each series

that enter into and form part of the calyx and then the radial

ridge becomes more prominent and the arms become free. There

are no tertiary radials and no divisions of the arms. There are,

therefore, only ten arms in this species. The plates of the arms

are short and the pinnules very dense.

The I'egular interradial areas have one large plate in each, rest-

ing upon the upper sloping sides of the first primary radials and

separating the second primary radials. It is followed by two plates

in the second range and above this the number cannot be ascer-

tained from our specimens. In the azygoiis interradial area there

is one large plate resting upon two first primary radials, which is

followed by three plates in the second range, and above these the

number of plates can not be determined in our specimens. A ridge

arises at the center of the first azygous plate and extends straight

up the center of the azygous area, a distance beyond the com-

mencement of the free arms, and to the top of a proboscis. This

species possesses a vault altogether different from that belonging

to G. decadactylus, and it also possesses a proboscis or extension

of the vault which has not been heretofore known to belong to any

species of Glyptocriims. In the region of the first and second
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radials and first iuterradials, it resembles G. dccnddclijliis, but is

quite different iu all other parts, beside having only ten aims. It

can uot be mistaken for any other described species.

Found in the Trenton Groui), iu Mercer county, Kentucky, and

uow in the collection of Wm. F. E. Gurley.

F.\MiLY CALCEOCKINID.E.

CALCEOCllINUS KENTUCKIENSIS, U. sp.

Fluff If, Fig. 2Jf, (Ulterior side rlew; Fig. 'Jo, posterior side.

.showing place of nttdehrnerit of the eolunm of
so Die specimen

.

From the cicatrix for the attachment of the column, we infer,

that the body hung close to the column; the column is small and

round. AA^e have two specimens, about equally well preserved,

both are silicified, but show the sutures correctly, unless it may

be in the basal plate. The basal plate is triangular and, as shown

by the sutures, composed of four anchylosed plates, though the

sutures are obscure. The columnar facet is at the posterior angle.

There is a wide gaping suture between the basals and the radials

on the anterior side, that is somewhat denticulated ou the anterior

margin. Following this gaping suture on the anterior side there

are three radials, in the first transverse series; the middle one is

twice as long as wide, quadrangular, and constricted iu the mitl-

dle; the outer ones are hexagonal, about twice as wide and aV)out

twice as large as the middle one. The second transverse series

commences in the middle part with a short wide jjlate that rests

upon the superior side of the middle plate in the first series, and

upou the iuuer sloping sides of the two lateral j^lates, in the first

series. It is about three times as wide as long and is succeeded

by a plate, that contracts rapiiUy upward, somevrhat in the form

of the frustum of a cone. It has a length about equal to th(?

shorter width. This last, plate bears a free siugle arm composed

of rather long round joints. Tlie superior lateral side of each of

the lateral plates iu the first series bears two brachial plates, the

second one of which is axillary and bears free arms. Evei'y s<'C-

ond or third plate in the free arms is axillary, though one of the

rays thrown off from each axillary plate is smaller than the main

arm and does uot bifurcate again.
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Tmniiig now to the posterior side, we liiid on the right a .small

intercalated triangular plate, and a brachial series of three plates

resting upon the right side of the triangular basal and this inter-

calated triangular i)late. This brachial series reaches about as

high as the other brachial series, the last plate is axillary and

bears free arms. Every second or third plate in these free arms

is axillary, though one of the rays thrown off from each axillary

plate is smaller than the main arm and does not bifurcate again.

On the left of the posterior side we also find a small intercalated

tria..gnlar jjlate, and a longitudinal azygous series resting on the

left side of the triangular basal and this intercalated triangular

plate. The azygous series consists of three large round plates,

having a width more than twice as great as their length, and they

are followed by a long round proboscis that extends beyond the

limit of our broken specimens and probably beyond the length of

the arms. The three azygous plates reach about as high as the

brachials above described and in comparing with other criuoids

this would be the limit of the calyx, and above this are the free

arms and long proboscis. It will be understood that we have de-

scribed this species as if it were standing up instead of hanging

down from the end of the column.

It is unnecessary to compare this species with any others that

have been described, though it is doubtless congeneric with the

species described by W. R. Billings, and for which Eingueberg

has described a genus under the name of Castocrinus. Probably,

without hesitation it should be called Castocrinus kentuckieusis.

But there has been so much blundering and bad work done with

the (Jalccocrinidde and so many synonyms f)i'oposed, that we have

thought, without taking the time now to review the subject, it

would be sufficient to provisionally refer it to Calceocrinus, though

we think, at present, that Casiocrinus will be retained for this

generic division of the family.

Found in the Trenton Group, in Mercer county, Kentucky, ami

now in the collection of Wm. I'\ E. Gurley.
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Family POTEEIOCRINIDJ:.

rOTEKIOClUNUS CIKCUMTEXTUS, li. sp.

Plate II, Fig. L'9, asygous side, shoiving the interlaciiig ariiis

and proboscis; Fig. 30, opposite side of same specimen

.

Species medium size, with a lemarkably large proboscns. Calyx

cup-like, or somewhat obconoidal; truncated below for a moderately

large column; wider than high; sutures distinct; surface smooth or

very finely granular.

Basals one-fourth wider than high, pentagonal, gradually ex-

panding. Subradials about as long as wide, three hexagonal and

two heptagoual; those adjoining the azygous area are heptagoiial.

First radials of unequal size, but about twice as wide f.s hit;h,

protuberant and rounded to the first brachials; hexagonal; the

articulating scars occupy rather more than half the diameter of

the plates and are directed outward and upward at an angle of

about seventy degrees; a slightly gaping suture separates the first

radials from the first brachials, and the supei'ior faces of the first

radials unite with the small plates that cover the vault.

There are four brachials in each of the latteral rays and three

in each of the other three rays; they are short, rounded, and the

last one supports upon each of its upper sloping sides free arms.

All of the arms again bifurcate on the fourth plate, except one,

and it bifurcates on the fifth plate. Every arm bifurcates again

on plates ranging from the sixth to the sixteenth. At this height

there are forty arms; some of them are seen to bifurcate again in

our specimen, ami probably all bifurcate again, making eighty

arms in the species. The arms are routd, plates long and sutuu's

transverse.

The azygous area is wide and ventricose. The first plate is

pentagonal, rests between the upper slo|)ing sides of two sub-

radials, separates the first radial on the right from the sectind

azygous plate, and is truncated above for the third plate. The
second plate is hexagonal, rather larger than the first, truncates a

subradial, abuts the first radial on the left and the first and third

plates on the right and supports two plates above. The third

plate rests upon the first and is in line with the upper half of

the second, supports two plates above and othei- plates on the
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lipjlit. The first ami third {)]ates thus described support three

pldtes iu the next i-ange, whicli are succeeded l>y plates of the

proboscis.

The proboscis is large, long, eyliudrical, aud covered with polyg-

onal plates. Round pores penetrate the proboscis throughout its

length at nearly every angle of the plates, and, frequently, on the

sutures between tin' angles. The vault is covered with small

plates.

This species is more nearly related to P. siihrdinosus than to

any other which has been described, but it is distinguished from

that species by the; relative proportion of the plates in the calyx'

by the number and position of the azygous plates, and by the

great difference in the arms, aud no doubt, also, in the character

of the proboscis, which is unknown iu that species.

Found iu the Keokuk Group, at Cravvfordsville, Indiana, and

now in the collection of Wm. F. E. Gurley.

ZEACRINUS GRANDICULUS, U. Sp.

Plate If. Fig. 31 . azygous rieic; Fig. 32, vieir opposite the

azijgoTo.'i area.

Body rather large, robust and elongate-ovate in outline. Calyx

very low. Columnar cavity shallow. Surface smooth or finely

granular. Column very small, round and composed of thin plates.

Basal plates within the calyx. Subradials with an acute superior

angle, but invisible in a lateral view. First radials about one- half

wider than long, rapidly expanding to the superior lateral angles,

and truncated the entire width above for the support of the sec-

ond primary radials. The iuferior angles do not extend into the

columnar cavity. Four of them are pentagonal, but two of them

are separated by th3 extension of an azygous plate so as to reach

the point of a subradial, and the one on the right supports two

azygous interradials, as well as the radial series which gives to it

an heptagonul outline. Four of the second primary radials are

pentagonal, one-half wider than high, axillary, and support on

each upper sloping side the secondary radials; but in the ray

opposite the azygous area there are three primary radials, and

consequently the second is quadrangular, twice as wide as high,
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and supports the third, which is three times as wide as high,

pentagonal, axillary, and supports upon the upper sloping sides

the secondary i-adials.

In one of the secondary radial series there are three plates, in

six of them each has four plates, in two of them each has six

plates, and one of them has five plates. One ray which is opposite

the azygous area, having six secondary radials, supports upon

each upper sloping side tertiary radials, which continue to the

end of the arms. Nine other tertiary radial series do not bifur-

cate, but so far as can be determined all the others bifurcate

once, and one of the arms thus thrown off in each series bifurcates

again, except in one ray. This gives us eight arms in each of

four series, but only five arms in the ray opposite the azygous

side, which possesses three primary radials, thus making thirty-

seven arms in this species. But there is some injury to the

specimen in two or three places, and the last bifurcation may not

take place in one or two rays, and possiblj', therefore, the species

may have only thirty-six arms.

The azygous area commences with one plate, sending a sharp

angle between the first radials to the angle of a subradial; this is

succeeded by three plates in the second range, and these by three

plates, and these again by two, the superior plate being the

largest in the area ' and acutely pointed above. There are, tliere-

fore, nine azygous plates.

Found in the Kaskaskia Group, at Bowliug Green, Kentucky,

and now in the collection of Wm. F. E. Gurley.

rOTERiOCBlNUS SCOrAE, Miller & Gurley.

I'hdelH, Fio'. I, Jatercil rieir iiiKgniJiccl tiro d 'Koiiefer.s: Fig. J,

liifernl view of s(t,m,e .tpcciitieii natiiraJ size,

<tzy<JoiLS nre(( on the left.

AVheu the authors described this species iu 1890 iu their "De-

scription of some new genera and species of Echiuodermata from

the Coal Measures and Subcarboniferous Rocks of Indiana, Mis-

souri and Iowa," which work was subsequently reprinted iu the

17tli Rej)ort of the Geological Survey of Indiana, only the azygous

side was illustrated, and, as it seemed desirable to have it further

illustrated, two lateral views are here presented, one natural size

and one magnified two diameters.

—5
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The specimen is from the typical locality, in the Kinderhook

Group, at Le Giand, Iowa, and is in the collection of Wm. F. E.

Gurley.

rOTERIOCEINUS MACCABEI, n. sp.

Plate TIT, Fig. 3 ,
posterior side, natural size; Fig. If, same mag-

nified two diameters: Fig. o, azt/goits side of same .speci-

men magnified tiro diameters, part of the azijgoiis

area broken away, there is on this specimen a

Poteri'jcrinas dccrepitivs shoiring the

posterior side somewhat injured;

Fig, G, same, natural, size.

Species small, bnt bearing very long rugged or geniculated

arms. Calyx obconoidal, as seen from the postei'ior side, but

quite unsymmetrical on account of the development of the azj^gous

area; height and greater diameter nearly equal; plates smooth.

Column small, round.

Basals moderate size, in proportion to the calyx, with superior

angles acute. Subradials a little wider than high, except one on

the azygous side which has a length fully equal to the greater

width; four of them are hexagonal, the other two are heptagonal.

The azygous subradial, which is truncated at the top, is heptag-

onal and the largest plate in the calyx. The other heptagonal

plate is on the right of the azygous area and is a little largei-

than either of the hexagonal plates. First radials one-third wider

than high, quite convex longitudinally, which leaves the separat-

ing sutures much depressed, pentagonal and tiuucated the entire

width above, where the sutures are sliglitly gaping. A single,

long, rounded, brachial, supports upon the upper sloping sides, in

each radial series, the free arms. These brachials are contracted

in the middle part and of unequal lengtli ; the one opposite the

azygous area is the longer, the two adjacent are the shorter, and

the other two have an intermediate length. There are only ten

arms in this species; they are long and composed of rather long,

cuneiform, alternately projecting plates. Each projecting joint bears

a large, tapering, long jointed pinnule, which gives to the arms a

very rough or crisped aspect.

The azygous area is wide and covered with a double series of

alternate plates. The first plate is pentagonal, longer than wide

and rests between the superior sloping sides of two subradials and
between the first radial on the right and the second azygous plate

on the left and is truncated on top for the third azygous plate;
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the second plate is hexagonal, larger than the first, rests upon the

truncated upper end of the largest subradial and between the first

radial and a summit plate on the left, and the first and third

azygons plates on the right and is truncated at the upper end for

the fourth plate. This alternate arrangement continues as far as

the proboscis is preserved in our specimen.

This species is peculiar in its comparatively long, rough arms

and wide azygous area. It need not be compared with any other

described species, for P. legrandeiisis is as near to it as any other,

and in that species there are twenty much shorter arms and a

narrower and different azygous area.

Foimd in the Kinderhook Group, at Le Grand, Iowa, and now

in the collection of Wm. F. E. Gurley.

It was found by John McCabe, of Quarry, Iowa, in whose

honor we take pleasure in dedicating this beautiful crinoid.

POTERIOCRINUS HAMMONDI, n. sp.

Plate III, Fig. 7 , azygous view, mag/iifietl ttcu diuiihrters: Fig
S, .same, natural size.

Species small, but bearing long slender arms, which, when closed

around the proboscis as in our specimen, make the body subcy-

lindrical. Calyx obconoidal; height and greater diameter nearly

equal; plates smooth. Column rather large at the calyx, but taper-

ing for a short distance, wdieu it becomes of ordinary size and

consists of thin, round plates.

Basals of moderate size, in proportion to the calyx, with superior

angles acute. Subradials hexagonal, wider than high, the one be-

low the azygous area is much the wider, but so broadly truncated

On top as to give it little if any greater length. First radials

about as high as wide, evenly rounded, pentagonal, and truncated

the butire width above, where the sutures are distinct but not

gaping. A single, very long, contracted aud rouu'^ed brachial,

supports ujion the upjier sloping sides, in each radial series, the

free arms. The contraction of these remarkably long brachials

actually constricts the body immediately above the calyx. One of

the lateral brachials is shown in our specimen, aud it is a little

shorter than either one adjoining the azygous side of the probos-

cis, and we may presume the one opposite the azygous area is the

longer one, as that is the case in Potcriocrinus maccabei and in

some other species. There are only ten arms in this species;



36

they are long and composed of long, slightly cuneiform, alternately

projecting plates. Eacii projecting joint bears a small pinnule,

which does not prevent the arms from closing tightly around the

proboscis.

The azygous area is not large in this species. There is only

one plate within the calyx, and it broadly truncates a subradial

and separates two first radials. There appear to be two plates

succeeding this one, but the arms in our specimen prevent

further examination of the plates.

This species is peculiar in its long, delicate form, closed arms,

long brachials and constriction above the calyx. The axygous

area is also peculiar and we know of no species with which it is

necessary to make any comparison in these particulars.

Found in the Kinderhook Group, at LeGrand, Iowa, and now
in the collection of Wm. F. E. Gurley. The specific name is

given in honor of Mr. L. A. Hammond, an enthusiastic collector

of LeGrand, Iowa.

POTEKIOCRINUS MACCABEI V(ir. DECKEPITUS, n. Sp.

Plate IJI, Fig, 9, azygous side of (i, depressed and someivhat in-

jured specimen magnified two diameters; Fig. 11, same,
jiaturel size; Fig. 10, posterior view two diameters; Fig.

12, same, natural size; the posterior view of another
specimen, magnified and natural size, may be seen

on Poteriocrinvs jnaccabei in Figs. 5 and (I.

This is a small species beaiung short rugged arms. Calyx ob-

couoidal as seen from the posterior side, but unsymmetrical on

account of the development of the azygous area. Diameter one

half more than the height; plates smooth; column small, round.

Basals small and superior angles somewhat obtuse. Subradials

one-half wider than high, except the one on the azygous side,

which has a length about equal to the greatest width; four of

them are hexagonal, the other two are heptagonal. The azygous

subradial, which is truncated at the top, is heptagonal and the

largest plate in the calyx. The other heptagonal plate is on the

right of the azygous area, but is not larger than the hexagonal

plates- First radials, one-third wider thau high, quite convex

longitudinally, which leaves the separating sutures much depressed

pentagonal, and truncated the entire width above, where the
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sutures are gaping. A sinylo, rouiuled brachial supports upon

the upper sloping sides in each radial series, the free arms.

These brachials are contracted in the middle part and of unequal

length; the one opposite the azygous area is the longer, the two

adjacent are the shorter and the other two have an intermediate

length. There are only ten arms in this species; they are short

though composed of rather long, cuneiform, alternately projecting

plates. Each projecting joint bears a large, tapering, long joiuted

pinnule, which gives to the arms a rough geniculated aspect.

The azygous area is covered with the same number of plates

which are arranged in the same order that they occur in

P. maccdbei. The difference between the two is that in this species

the ai-ea is proportionally narrower.

We have three specimens of this species which are free ( and

accidentally the best one is not illustrated) beside the one

figured on P. maccabci, and they all bear the same propor-

tions as to size of calyx and arms and size of the plates.

The calyx in this species is fully as large as it is in P. maccabci,

though slightly differing in form, the arms and pinnules are as

coarse, but the arms have not more than two-thirds the length.

The question then arises whether tiie minor differences which may
be seen in the illustrations and the discriptions, coupled with the

wider azygous area and longer arms in P. maccabci, are sufficient

to distinguish species. One cannot be the young of theother unless

age widened the azygous area and lengthened the arms without

increasing the size of the plates, which is contrary to what we

know of these animals. P. maccabci is graceful in its form and
is not abnormal. Possibly the difference between the two should

be regarded as of specific value, but we have not regarded it as of

more than varietal importance.

Found in the Kinderhook Group, at LeGrand, Iowa, and now
in the collection of Wm. F. E. Gurley.

ZEACKINUS SALEMENSIS, n. sp.

Plate III, Fig. 17, lateral view, azygous area on the left.

Our specimen is on a slab and the ray opposite the azygous

area is not exposed. The species is of medium size. Calyx basin-

shaped below the summit of the first radials and subpentagonal

in outline in the superior part, deeply concave below; sutures

distinct, surface granular.
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Basals form a uarrow peutagoual rim almost obscured by the

coluinn. Hubradials abruptly bent upward aud iuto the basal

concavity, at about the middle part, about as wide as loug. The

one on tlie right of the azygous area heptagonal and broadly

truncated for the first radial, the next one to the right hexagonal.

First I'adials twice or more than twice as wide as high, peutagoual,

truncated the entire width above and separated from the second

radials by a gaping suture. Second radials larger than the first,

about twice as wide as high, pentagonal, prominent almost nodose

at the superior angle, and supporting on each ujiper sloping side

the secondary radials. There are six secondary radials in each

arm shown by our specimen, four of them are short plates with

transverse sutures, the first one is the larger one and the last

is pentagonal aud supports upon each of the upper sloping sides

the tertiary radials. One of the arms does not again bifurcate

and consists of short tlatteued quadrangular plates. The other

arm bifurcates again on the eighth plate and the arm adjoining

the azygous side again bifurcates, and so does the corresponding

arm in the other ray, which gives us seven arms to each of these

rays.

The first azygous plate is pentagonal, abuts upon two sub-

radials aud the first radial on the right, and supports two inter-

radials in the second range, one of which truncates a subradial-

There are two iuterradials in the third range, beyond which they

are not shown in our specimen.

It is not necessary to compare this species with any other for

the purpose of distinguishing it.

Found in the Keokuk Group, at Salem, Indiana, and now in

the collection of Wm. F. E. Gurley.

ZEACRINUS CYLINDBICUS, n. sp.

Plate ITI, Fig. 19, a large specimen compressed aiiiero-pos-

feriorly showing azygous side; Fig. 20, a sindller

specimen compressed laterally showing azy-

gous side ; Fig, 21 , opposite vieir of sa.m e.

This species is rather large and very long. The body is sub-

cylindrical, though constricted above the calyx, slightly fusiform

in the middle part, aud slowly tapering above.
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Calyx low, Lasin-ebapfd below the Biimmit of the first raclinlpj

moderately concave below; plates convex; Butnres distinct; surface

granular. Column round and pierced by a very fmal], round cen-

tral cohimnar canal.

Baeals form a narrow pentagonal rim around the column about

oue-lmlf wider than the diameter of the column. Subrndials longer

than wide, and curve into the basal ccncavily aid uj^ward, at

about the middle part, to as lo be visible in a side view. The
curve into the basal concavity is abrupt and the middle part of

each is depressed before uniting with the basal plates. Four are

hexagonal and two heptagonal. First radials about one and a half

times as wide as high, pentagonal, truncated the entire width

above, and separated from the second radials by a gaping suture.

Second radials smaller than the first, about twice as wide as high,

pentagonal, and support upon each upper sloping side the secon-

dary radials or free arms. There are, therefore, ten arms in this

species. The arms are very long, subfusi form, and composed of

a single series of short, quadrangular or slightly cuneiform plates.

The pinnules are composed of subcylindrical pieces having a length

equal to three diameters.

The first azygous plate is rather large, convex, pentagonal, rests

between two subradials and the first radial on the right and abuts

upon the second and third interradials. The second interradial

truncates a subradial, is nearly as large as the first, and the suc-

ceeding plates are much smaller and alternately arranged as in

other species of this genus.

This species has been confounded with Z. maiiiformis, by some
collectors, but in that species the basal plates are hidden by the

column, the body is shorter, and there aie only nine arms, as tiie

radial series opposite the azygous area ])ears only a single arm.

It is still farther removed from all other species.

Found in the Kaskaskia Group, in Pulaski county, Kentucky,

and now in the collection of Wni. F. E. Gurley.
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Family PLATYCKINIDJ?:.

platycrinds cortina, u. sp.

Plate HI, Fig. 16, lateral view of calyx; Fig. 16 , suimnit view
u-ilh part of the vault, plates, grooves and pores preserved.

Species medium or rather below medium size. Calyx goblet-

shaped; about as high as wide; broadly truncated below; rouud

and slightly contracted immediately above the base, highly convex

and protruberant in the region of the arm-bases, so as to give it

a marked pentagonal outline when seen from above. Plates thick.

Sutures distinct. Surface papillose or very coarsely granular.

Column small, round and attached to the base in a radiately lined

hemispherical depression. Columnar canal very small and round.

Basals form a low, round cup, with a slightly expanded sharp

rim at the base. First radials about as long as wide, expanding

very little above the basals, longitudinally convex, and becoming

very protruberant at the articulating facets for the second radials.

Articulating facets for the second radials a little more than half

the width of the plates and directed outward and upward at an

angle of about seventy degrees. Second radials short, axillary

and notched for the ambulacral furrows.

The vault, so far as pi'eserved in our specimen, is only slightly

convex. The first radials, between the arm bases, curve slightly

toward the vault. There are three plates between the arm fur-

rows, the lateral ones form part of the ambulacral covering and

the middle one is an internidial proper. There is a pit or pore

ut the junction or each inten-adial with the two first radials at the

dividing suture, and there is also a pit or pore on each side of

the ambulacral furrows, at the suture lines of the first radials.

Wliether or not any or all of these are ovarian apertures we are

unable to state. The ambulacral furrows are shown in our speci-

men as open gutters and we suppose they Mere covered with

small plates, such as cover arm furrows, which have not been pi'e-

served. From some fragments that occur on our specimen, that

are not shown in the illustration, we are led to believe that the

vault has a central orifice on the summit, possibly covered with

small plates, in the same way we have supposed the ambulacral

grooves to have been covered.
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The external appearance of the calyx ol' this si)eeies somewhat

resembles P. dllophyhis and /'. Iiriliist, hut the difl'ereuces are

sufMcient to at once distinyuish it, if atteuti<3n is paid to the form

and to the articulatinjj; facets on the first radials. The differences

are so threat that no descriptive comparisons will serve any one in

distinguishing them. But the vault, in this species, is wholly

(lifF(M'ent from either of the above mentioned species and from

that of any other known I'lati/eriiiios. If generic distinctions can

be founded upon the vault, then this species does not properly

belong to r/ntycriniis or to any other described genus. But, as

we have only a fragment of the vault, we would not be justified

in founding a genus upon it. We are convinced, that it properly

belongs to the family I'hil ijrriniilif and is nearer, in structure,

to Platycfinus than to any other described genus, and hence,

provisionally, refer it to that genus.

Found by the veteran collector and learned geologist, R. A.

Blair, of Sedalia, Missouri, in the Choteau limestone of that

locality, and now in the collection of S. A. Miller.

BARVt'RIXUa EXPANSUS, n. Sp.

I'liitc / I '. /'Vi.''. ..'. rii'ii- of the cali/.v, ri-.i/goiix side beloir.

Species very large, robust Calyx more than twice as wide as

high; plates very thick, highly convex; sutures distinct, sunken

at the angles. Column large, pentagonal.

Basal plates comparatively small, less than one-fourth as large

as the subradials, wider than high, and forming a very shallow,

pentagonal, saucer-shaped cup. Subradials four or five times as

large as the basals, a little wider than long, nearly equal in size,

four hexagonal and one, on the azygous side, which is very

broadly truncated for the azygous plate, heptagonal. First radials

larger than the subradials, about three times as wide as high,

nearly equal in size, remarkably thick, and truncated a little more

than half the width for the reception of the second radials. The
ambulacral notch very small, and facet for the second radials

nearly perpendicular oi' having an inclination of not more than

ten degrees. Azygous plate quadrangular, wider than high and a

little more than half as large as a subradial.

—

G
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Compariu^- tliis sp(>pies with Ihiiiicriiius n\a^nt jiritft, it will be

fomul to be proportionally iiuicli more expanded, and consequently

the first radials are imieh wiilei- in jiioportiou to their length,

and the facets for the second radials are larger and face nearer

horizontally. The plates, too, are much more convex and deeper

sunk at the angles, and in these respects, it has some resemblance

to B. herculeus. It cannot be mistaken for either of those species

nor for any other hitherto described.

Found in the Keokuk Group, in Tennessee, and now in the

collection of Wm. F. E. Gnrley.

Family SYNBATHOCRINID.E.

SYNB.4TH0CRINUS ANGULARIS, n. sp.

Plate IV. Fig. ,>, lateral vieir showing the greater diameter

:

Fig. Jf., azygous side view.

Species below medium size. Plates angular. Arms very much
constricted at the top of the second radials. Our specimen appears

to be in its normal shape, but the calyx and arms are compressed

laterally, so the diameter is nearly twice as great one way as the

other, while the column is perfectly round and composed of rather

long plates. Surface of all the plates granular.

The basals have a pentagonal form externally, the two shorter

sides being the anterior and posterior ones, the longer side being

the right lateral one when facing the azygous area, and the other

two being the left lateral ones. This gives to the little cup, formed

by the basal plates, a greater diameter antero-posteriorly than lat-

erally and shows the calyx is in its normal condition, and not flat-

tened by pressure. First radials of unequal width, and each one

longer than wide. Each one is beveled from the central part

toward the sutures, which makes each one subpyramidal. They are

truncated the entire width above for the second radials, and in ad-

dition to both plates being beveled to the suture, the suture is

slightly gaping. The second plates are rather longer than wide,

quadrangular, taper a little* upward to meet the constriction of the

arms at the commencement of tiie third plate, or, in other words,

tile dij) in toward the constriction. They, and all the other plates

of the arms are beveled laterally to the sutui-es so that the central

part of each arm is one continuous angular ridge. While the calyx
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tloes not Hppear to be pressed out of shape, tlie arms are pressed

together a little, so as to make them thinner, laterally, than they

should be. The plates preserved in our specimen are longer tiiau

wide. The first azygous plate is more than twice as long as wide,

rests in a notch between two first radials, truncating the one on

the right more than the one on the left, and extends nearly to the

top of the second radials. It is followed by two plates, the larger

one extending down, on one side, one third the length of the plate,

and the smaller one truncating the upper side. These two plates

are followed by a triangular plate that reaches nearly to the top

of the third radials.

The peculiar, fiattened calyx, subpyramidal, angular and beveled

plates and arrangement of tlie azygous plates distinguish this from

all other described species.

Found in the Keokuk Group, at Button Mould Knob, Kentucky,

and now in the collection of Wm. F. E. Gurley.

Family IC'HTHY0CRINID.E.

ichthyockinus olaekensis, n. sp.

ritiir 11", Jf/g. .")
, /ate)-(tl rific of <i c(i})i})vesseil spreimen.

Species small. Our specimen is compressed, but the general

form with the arms folded is sul)ovate. The plates are free from

spines and nodes; the sutures are very distinct and slightly arcu-

ate, the superior plates generally overlap the inferior ones in the

middle part. The column is very large and entirely covers the

basals and subradials so they have not been observed. There are

no interradials.

There are three primary radials in each series. They widen

rapidly and are subequal in length. The different series interlock

instead of having a straight separating suture. There are four

secondary radials in each series of about the same length, and

each plate has about the same length as a primary radial, they

expand very little, so that the fourth or axillary plate is not

much wider than the first plate. The different series interlock in

the same manner that the primary series do. The fourth plate

supports upon each upper sloping side a single non-bifurcating

arm, which gives to the species twenty arms. The arms are com-

posed of short quadrangular plates, with arcuate sutures. There
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are twelve plates, io some of the arms, ou our specimeu, ami if

complete there would probably be as many more.

This species cauuot be coiifouuded, with auy other, from rocks

of the same age, uor, indeed, witii any hitherto described.

Found in the Keokuk or Warsaw Group, in Clark county, In-

diana, and now in the collection of Wm. F. E. Ciurley.

ICHTHYOCRINUS SPINOSULUS, n. sp.

Plate V, Fig. 4' V'eir of a compressed s/jeeinwn. ir/f/i jjurt <if

the spines on, tiie first radiiils broken off.

Our specimeu is compressed, but the true form with the arms

folded is rouj^hly ovoid. Distinct sutures separate the plates. All

axillary plates bear a central spine and there are occasional

spines on other plates. The entire surface is papillose or very

strongly granular. The column is large, round, tapers rapidly

from the body and is composed of thin plates. The basals and

subradials are entirely covered by the head of the column and

have not, therefore, been observed. There are no interradials.

Primai-y radials, three in each series; they gradually widen, but

are not of exactly the same length and hence there is a slight

interlocking of plates, instead of straight sutures separating the

different series. The first primary radials are rather longer than

either of the others and each bears a remarkably strong spine,

that is directed downward, by the side of the column. The sec-

ond primary radials are arcuate in the middle of the upper face

for the projection of a lip or flange from the third plates and

each bears three small spines, one central and one on each side. The

third primary radials have steep superior sloping sides, each bears

a strong central knob or short spine, and two small spines, one

on each side. They are axillary and bear on each upper sloping

side three secondary radials.

The first and second secondary radials are of about the same

size, arcuate, and are produced transversely in a sharply convex

central ridge with three obscure nodes on each. The third sec-

ondary radials are larger and longer and each bears a very strong'

central node or obtuse spine, and supports upon each upper slop-

ing side a single arm or tertiary series. There are, therefore,

twenty aims in this species. Each arm is composed of a single

series of plates united by arcuate instead of transverse sutures.

The arms are infolded and broktui at the superior end of our
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specimeu, but as mauy as thirty plates may be counted in a siugle

arm. Some of the arm plates bear a central spine or node, but

there is not uniformity in the different arms in this respect.

This species is remarkable for its spines, nodes, and rough, un-

even, external surface, and is distinguished, by its structure and

the number of plates in the jiriniary and secondary series, from

all other species.

It was found in Clark county, Indiana, in what is called the

Knobstoue, but which we think must b(> of the age of the Keokidc

Group, and is now in th(> collection of Wm. F. E. Gurley.

Family DOLATOCEINID^.

DOLATOCRINUS AMl'LUS, n. Sp.

Plate TV, Fig. 6, Ixisal vieiv; Fig. 7, side vieir: Fig. 8,

nitDiDiM virw.

Calyx large, subcylindrical or l)owl-sliaped, concave below. All

the plates are ventricose or subspinous and radiately furrowed

toward the margins. Our specimen is injured at the point of the

columnar attachment and part of the radial plates are destroyed.

Basal plates not observed. First primary radials probably as

wide or wider than long. Second primary radials quadrangular,

a little wider than long. The caly.K will rest on these plates and

the first interradials. Third primary radials larger than the sec-

ond, wider than high, ijeutagoual and bear upon each upper slopiing

side a single secondary radial. The secondary radials are axil-

lary and bear upon each ujjper sloping side four or five tertiary

radials. There are, therefore, four arms in each series or twenty

arm openings to the vault.

The first interradials are the largest plates in the calyx. Four

of them have nine sides each, while the azygous plate has eleven

sides. In the regular areas the first plate separates the jirimary

and secondary radials and is broadly truncated on top for a s-ec-

oud plate that separates the secondary and first tertiary railials

and is slightly truncated on top by a small plate in the third

range, and this is followed by two small plates in the fourth

range which connect with small plates that separate tlu' arms and

unite with the plates of the vault. The difference between the

azygous area and the other areas is very slight and consists in
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the fact, tluit tlie first plate abuts agaiust the first tertiary radials

and that the second plate is followed by two plates iu the third

rauge iustead of oue.

The vault is couvex, sli.y;hlly depressed iu the iuterradial areas

and apparently bears a subceutral proboscis. The plates are an-

chylosed in our specimen, and show none of the sutures, and,

possibly the hole, which we suppose indicates a proboscis, may be

only a hole broken into the vault. There are two orifices be-

tween each of the arms that penetrate the vault horizontally.

They appi>ar to be excurreut and are of the same character as those iu

D. grcdidis, J). Jacifs, D. inarshi . D. steUifer and D. appru.xi-

iiiatus.

This species is so distinct from all others that have been de-

scribed, that no comparison with any of them is necessary.

Found in the Hamilton Group, near Charlestowu, Indiana, and

now in the collection of Wm. F. E. Gurley.

F.\MiLY ACTINOCEINID.E.

ACTINOCBINUS MONTICULIFEKUS, n. sp.

I'hitf I \ ', h'ig. 1 . viriv of cal ifx azijguus .side on- the right.

This is a remarkably large and robust species, the plates are

thick and each one bears a more or less ventricose central node,

and the larger plates are radiately sculptured toward the margins.

The interradial areas arc depressed, giving to the calyx a pen-

tagonal outline.

Basals truncated below so as to have a diameter at the base,

equal to about twice the height, they stand upright and are

strongly beveled toward the lateral sutures. The middle part of

the bas<' has a hemispherical depression for the insertion of the

colnmn, leaving a wide flattened rim around the head of the

column. First primary radials much smaller than the basals,

longer than wide, three hexagonal and two heptngonal. Hecond

primai-y radials wider than high, hexagonal and less than half as

large as the first. Third primary radials in some of the rays

hexagonal, larger than the secoiul, wider than high and support

on the superior sloping sides the secondary radials. There is a

8iugl(> secondary radial in each series, somewhat smaller than the

third primary, wider than high, some heptagonal and others hex-
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aijoual, ami cacli sujiports upon tlic supci-ior slopiiij;- sides llu>

tertiary radials. In the ray on the left of the azyi>-ons area there

are three tertiary radials in each literal series antl two in each of

the proximal series, the second of which are axillary and bear

upon the superior sides quaternary radials, and thus there are six

arm openings to the vault in this ray. If the rays are uniform

in this respect there are thirty arms in this species. Three of

them are evidently alike in this regard, and we hav(> no reason t<i

think the other two are different, l)ut they are so injured in our

specii.ijen that it cannot be definitely determined.

There are two small intertertiary radials, one folk)wiug the

other in each ray. There are eight plates in each regular in-

terradial area, the first cue is hexagonal, larger than a second

primary radial, and it is followed by two plates in the second

series, three in the third and two in the fourth which connect

through a sharijly depressed sunken area with the plates of the

vault. There are eleven plates in the azygous area, the first one

is rather larger than a first primary radial aud in line with

them, it is followed by two plates in the second series, three in

the third, three in the fourth and two in the fifth, whicii connect

in a sharply depressed area with the plates of the vault.

The vault is covered with large i)()lyg(jnal plates, each one of

which is possessed of a remarkably large ventricose central node.
'

It is sharply depressed toward the interradial areas and bears a

large subcentral proboscis, which is broken off in our specimen

at the summit of the vault.

This species is distinguished by its great size, the niimber of

arms, the number aud position of the plates in the interradial

and azygous areas and the ventricose nodes on the surface.

Found in the Keokuk Group in Tennessee, and now in the

collection of Wm. F. E. Gurley.

ALL0PR0S.\LLOCKINUS CELSUS, U. sp.

I'liitr II'. Fig. 9, rleir oppusife (i.zy^oiis tiri'ci: Fi^. If). a'.iiiJDii.f

ririr of same ; Fig. I], hnsal view of same s/jeci nivii

.

This species has a vault considerably higher than its greatest

diameter, and most ventricose opposite the azygous side. The calyx

is convex, at the basals, flat over the radial ai-eas and moderately
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depressed in tlie interradial areas. The plates are all nodose or

subspinous. The column i.s round, radiately furrowed and jjioreed

by a large cinque foil columnar canal.

The baeals are of equal size, have an hexagonal outline and form,

a nodose rim around the end of the column. First radials bear a

high, transverse, sharp node. Second radials, short, wide, quad-

rangular. Third radials pentagonal, small ; three of them bear upon
each of the upper sloping sides, three secondary radials giving two

arms to each of the three rays. The other two rays adjoin the

a/.ygous area and the most distant sloping sides of the third

radials bear three secondary radials and the proximal sloping sides

bear a tertiary radial which is axillary and bears upon each of the

upper sloping sides three tertiary radials, which gives to each of

these rays three arms. There are, therefore, twelve arms in this

species and twelve ambulacral openings to the vault.

The first regular interradials rest between the upper sloping

sides of the first radials and separate the second and third primary

and first secondary radials. Each of these plates beai-s a very large

node and is followed by a single plate which in turn is followed

by two plates that connect with the plates of the vault. The first

azygous plate is in line with the first radials and is followed by

three plates in the second range, two in the third range and two

in the fourth range that connect with the plates of the vault.

The vault is somewhat couoidal, remarkably large, and covered

with convex, tumid and subspinous plates.

Found in the Warsaw Group, in Tennes.see, and now in the col-

lection of Wm. F. E. Gurley.

DORVCKINUS OKEENEI, n. sp.

]'/i(t(' I
', Fid. ] , hti.siil riciv; Fi g. ii, a.zijgouK k'kIi' rioir, injiiri'il

in I lie. rr^inii of Ihc opening; Fig. •>, HHiinnit view,

sh.iiiring the l)rol<ci) bitlb over the nzygoits .<ide

(iiid part of flic plufes over two raija.

Species large and robust. Calyx rudely pentagonal in outline,

by reason of the elevated radial ridges; broadly truncated below for

the attachment of a large column; breadth two and a half times as

much as the height to the base of the arms; plates very thick and

more or less convex; radial ridges, increasing in convexity as far

the third primary radials, the upper parts of which are directed

nearly horizontally; sutures beveled; surface sculptured.
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Basals form a sbort subhexagoual disc, gently concave below for

tilt' attachment of tiie column, and pierced hy a round or slightly

ciiHUie foil opening for tlie columnar canal. First radials large,

of uiuHjual size, rapidly expniidiiifi to the lateial angles, one-half

wider than higher, three hexagonal and two heptagonal; the two

hexagonal plates adjoining the azygous area are smaller than the

others. Second radials about two-thirds the size of the first and

of unequal size and shape; the one opposite the azygous area is

quadrangular, and twice as wide as high, and anchylosed with the

third radial, so the suture is very indistinct in our specimen.

The others are more or less distinctly hexagonal, depending upon

the truncation of the superior lateral angles, by the adjacent in-

terradials; some of the angles are broadly truncated, and others

barely touched. The second radials are much more convex longi-

tudinally than the first, which gives the calyx at this place a

marked pentagonal outline. The third radials are of very unequal

size, smaller than the second, from one and a half to two and a

half times as wide as high, pentagonal, axillary, and have the

superior angles directed almost horizontally, and from these plates

upward the rays are all directed horizontally. The thii-d radial on

the right of the azygous area bears upon each upper sloping side

a single secondary radial which is short, wide, pentagonal and

axillary, and bears upon each upper sloping side at least three

tertiary radials before the arms are free from the plates of the

vault. This arrangement gives to this ray four arms. The third

primary radials in each of the othei' four radial series bear upon

the left upper sloping side a single secondary radial, which bears

upon its upper sloping sides at least three tertiary radials, but the

other sloping side of the third I'adial bears only secondary radials,

which gives to each of these four radial series three arms. The

species, therefore, possesses sixteen arms before they become free

from the plates of the calyx and vault. The arms consist of a

single series of transverse plates, but we know nothing of what

bifurcations, if any, take place. The plates of the vault and in-

terradial areas cover the top and sides of these horizontal exten-

tions of the secondary and tertiary radials, leaving the interradial

areas deeply depressed between them.

The first regular interradial, in each area, is a large plate that

rests between the superior sloping sides of the first primary radials,

separates the second primary radials, and sujjports upon its upper
—6
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sloping sides two rather large plates tliat separate tbe seeoudary

and tertiary radials. These plates iu the second iuterradial range

unite with the plates of the vault and the sides of the projecting

radial series, but our specimen is loo mucii injured to follow far-

ther the order of arrangement.

The first azygous plate is heptagonal, of the same size and in

line with the first primary radials. It is followed by three ratiier

large plates in the second range, that separate the second primary

radials, and, in turn, these are succeeded by a range of five some-

what smaller plates that separate the adjacent secondary and ter-

tiary radials. The third range, as thus indicated, is succeeded by

ranges of plates that cross the wide azygous area and form the

sides of the projecting radial series and thus unite with and be-

come part of the plates belonging to the vault. The graduation

from the plates of the calyx to those of the vault leave no definite

line of separation between them.

The vault is convex and possessed of a balloon-like prominence

on the azygous side, part of which only is preserved iu our speci-

men, but it is certainly peculiar and distinct from that belonging

to any other described species. The opening appears to have been

seven or eight ranges of plates higher than the third range of

plates in the azygous area. All the radial areas are high, with

abruptly descending interradial ai-eas to correspond with the hori-

zontally projecting arms above described. Th(! plates of the vault

and balloon-shaped prominence are large, convex and polygonal,

with a smooth or finely granular surface. The plates dii'ectly over

the junction of the ambulacral passages bear spines and each one

over the junction of the ambulacral passages belonging to the five

radial series is particularly robust, though not of great length.

Our specimen is too much injured upon the vault for a minute

and careful definition of it, but the injury is mechanical ami what

we have is in a good state of preservation.

This is a remarkable species, and (juite distinct from all hith-

erto described, though we think it is clearly referable to Dortjcri-

nus.

Found by G. K. Gi'eene, iu whose honor we have proposed the

specific name, in what is called the Knobstone Group, at Button

Knobs, in Bullitt county, Kentucky, and which we suppose is the

age of the Keokuk Group. The specimen described is now in the

collection of AVm. F. E. Gurley.
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BATOCKINUS COl'IOSUS, II. Sp.

Platfi V, Fig- 5, tizj/goits- rieir ofra/7/.v and raiiJt: Fig. (>, op/tosite

Ttew of .same, fipei'imen s/ig'Jitli/ compressed.

Body rather abovi> inediiuii size. Calyx l)roa(lly truncated at

the base, one-half wider than high, arm opeuings directed twenty

degrees above a horizontal line; plates thick, convex; sutures dis-

tinct; surface granular

Basals short, thick, and forming a low, hexagonal cup, four

times as wide as liigh, with a round hemispherical depression

radiately furrowed for the attachment of the column. The thick-

ness of the plates outside the column is about equal to half its

diameter. They stand upright and are beveled toward the sutures.

First radials the largest plates in the calyx, twice as wide as

high, unequal in size, three hexagonal, two heptagoual, and each

one bears a highly convex, transverse, obtusely angular ridge.

Second radials small, quadrangular, and more than twice as wide

as long. Third radials small, pentagonal, rather wider than the

second, about, twice as wide as high, axillary, and bear upon each

upper sloping side the secondary radials. There are two secondary

radials in each series except in one opposite the azygous area

where there are four secondary radials uf)on each side of the third

radial. The first secondary radials in the four series are small

and quadrangular. Tlie second secondary radials in the four

series are rather large, wide plates, bearing a transverse ridge,

axillary, and support upon each upper sloping side three tertiary

radials. There are, therefore, four arms, in each of four series,

and two arms in the ray opposite the azygous side, or eigliteen

arm openings to the vault.

There is only a single regular interradial in each area, one has

nine sides, another ten, another eleven and the other twelve sides.

Each one bears a prominent central node. There are four plates

in the azygous area; the first one is larger than a regular inter-

radial, is in line with the first radials, though somewhat higher,

and bears a transverse convex ridge, it is followed by three plates,

each about the size of a regular interradial and each bearing a

central node.

The vault is cjuite as large as the calyx, most ventricose on one

side, and bears a subcentral [jroljoseis. It is covered by large,

nodose, polygonal plates. There are two pores penetrating the

vault between each of the radial series.
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Tliere is of coiu'se some resciublance between all species of

Bdlocn'inis Imving, as in tins case, a snbequal calyx and vault;

but there is no necessity for comparing this species with any of

them bearing eighteen arms, as the least care will distinguisii it.

Found in the Kaskaskia Group, on Little Barren river, and now
ill the collection of \Vm. F. E. Gurley.

13AT0CUINUS SACCDLUS, U. Sp.

riiitr J'", Fit;!. 7', view of calyx, vault and, part of the column, op-

ixisitotliedzygmisarea; Fig. S, hasiil vieir. nzijgoiis side

up: Fig. 9. siumnit virif of s'lnie. azygous side doivn.

Body medium size. Calyx somewhat saucer-shaped, three times

as wide as high: arms directed horizontally; plates convex; sutures

distinct; surface granular. Our specimen is a little depressed be-

low, so as to produce an unnatural concavity around the column,

and, therefore, does not show the full height of the calyx; it ap-

pears to be four times as wide as high, but remove the depres-

sion and it will not be more than three times as wide as high.

The column is round, and plates rather thick and beveled toward

the sutures so as to make them sharply angular in the middle.

Basals small, low, and extending only a little beyond the column.

First radials small, one-half wider than high. Second I'adials two-

thirds as large as the first, quadrangular and only a little wider

than long. Third radials very little larger than the second, four

pentagonal, the one opposite the azygons area heptagonal, axil-

lary and bear upon each upper sloping side the secondarj'

radials. There are two secondary radials in each series, four of

which are axillary and bear upon each upper sloping side a

tertiary radial. In the ray opposite the azygous area the second

secondary radials are rather large and bear the fi-ee arms. This

gives to the species eighteen arms. The arms ai-e small and directed

horizontally.

There are three plates in each regular interradial area, the first

are the larger plates of the calyx, and each is followed by two

rather long plate'-. In one or two of the areas there is a small

plate above these. The first azygous plate is a little larger than the

first radials and it is followed by four plates in the second series;

a])ove these the sutures are obscure in our specimens but appar-

ently there are three in the third series and above these there is

one or two plates that connect with the plates of the vault.
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The vault is convex, most veiiticose on the side opposite tlie

azygous area. It is fully as large as tbe calyx and bears a very

small subcentral proboscis. It is covered with rather lari;e, polyg-

onal, convex plates, and is slightly depressfd in the interi-adial

reas.

This species somewhat resembles in form, B. spcr<j('iieiish, but

differs in the interradial and azygous ai-eas, beside that is a

twenty armed species while this has only eighteen. It will not be

mistaken for any hitherto described.

Found in the Warsaw group, in Washington county, Indiana,

and now in the collection of Wm. F. E. Gurley.
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HOLOCYSTITES GYRINU8, H. ep.... ''

Pig. 1. Ventral view.

Fig. 2. Posterior view.

Pig. 8. Summit view.

BKLKMNOCY8TITK8 WETUERBYI, U. sp

Pig. 4. Dort^al view of the epecimen figured by Prof. Welherhy.

Pig. 5. Doreal view of the type specimen.

Fig. fi. Ventral view of the same.

HOLOCT8TITB8 8PLBNDBNS. n. gp.

.

Fig. 7. Left anterior view.

Fig. 8. Right posterior view.

Fitj. fl. Summit view.
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PLATE II.

AltCH-EOCItlNUH I'ECUMAIllS, 11. Sp ^'

Fig. 1. Lateral view.

Kig. 2. Azygous side view.

Fiff. 3. Ba^al view.

MlTltOCKlNirs WETHEltBTl, n. tip "i'-i

Fig. 4. AzygoiiB side view.

Kig. o. Basal view.

Fig. 6. Suramii view.

Aucha:'k:binu8 aspku.^tus, n. 8p ! H*

Fig. 7. Baeal view.

Fig. 8. Summit view.
*

Fig. 9. Azygous side view.

-ICsiocY.'iTiTBs PRisrt'tt, n. sp 14

Fig. 10. Snminit view.

Fig. 11. Summit view of anotlier (upecimen.

Fig. li. I.,atHrHl view.

CAKTOCRINrs ELLll'TICUS. D. Sp 10

Fig. 13. Anterior Hide view.

Fig. 14. Summit view.

CaUTOCRINUS BULBUL08, D. 8p 11

Fig. 15. Anterior side view.

Fig. 16. Poplerior Bide view.

Fig. 17. Summit view.

Fig. 18. Baeal view.

POROCBINns KKNrUCKIKNSIS. U. J»p 34

Fig li>. I-rtteral view.

t'AUABf)CRINl*S OVALIS, n. Pp C5

Fig. 20. Azygoue f*ide view. ''

Fig. '^1. Opposite Hide of fame Bpecimen.

KETIOCRtNlfS AI,VEOLATUP, 11. Sp 36

Fig. 53. AzygouB Hide view.

(il.Yl'TdCKINrs MERCERKNSIS, II. Py^ 28

Fig. 23. Azygous side view.
t

rALCBOt-RINUH KENinCKIENSIB, U. «p 29

Fig. 24. ADterior (*ide view.

Fig. 25. Posterior side view.

Arcii.^koc:rinu8 PARVua, n. pp '^1

Fig. 26. Basal view.

Fig. 27. Azygous side view.

Fig. 28. Summit view.

PoTEHI(>LUINi:8 CIRCLMTEXTCIS. R. Sp 31

Fig. 29. Azygoue eide view.

Fig. 30. Opposite Bide of same specimen.

ZK.\ritINltS GRANDKirLUS, D. Bp 33

Fig. 81. AzygouH side view.

Fig. 32. Oppoelte side of name Bpeciineu.
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PLATE III.

Page .

PoTKRiocBrNue soop^, Miller tfe Gurley 33

Fig. 1. Lateral view, magnified two diameters.

Fig. 2. Lateral view of eame. natural size.

POTEUIOCEINUS MACCABEI, n. 8p 34

Fig. 3. View of posterior side, natural size.

Fig. 4. Same, n>agnitied two diameters.

Fig. 5. Azygous side of same, maifiiified two diameters.

Pig. 6. Same, natural size.

PoTERIOCRINnS IIAMMONIH, n. Bp

Fig. 7. Azygoue side view, magnified two diameters.

Fig. 8. Same, imtiiral size.

POTEHIOUKINUS MACCABKt, VUf. DKCKEI'ITUP, H. Vaf -W

Fig. 9. Azygous side view, niagnifled two diameters.

Fig. 10. oppoMiite sid»* view, mai,'iiilipd two diameter*?.

Pig. 11. Azygous side view, natural size.

Fig. 12. Oppofiitf side view, natural size.

AO-^LACRtNOS LEOBANDBMSIS, n. sp 15

Fig. 13. Two examples, natural size.

Fig. 14. Same, magnified two diameters

Pl.ATYORlNUS rOltTlNA, n . Sp 40

Fig. V). Lateral view of calyx.

Fig. Iti. Summit view of same.

ZeaCIUNIS SALEMEN8IK, U. Wp 37

Fiir- IT. I^atfral view.

AOKLACKINUB I'tn.ASKlKNSIS, U. 9p.. 16

Fig. 18. View of type sppcimeu.

ZEACRINUs CTUNDKICITS, U. Sp '
.' -^

Fig. 19, Azygous aide view.

Fig. 3() AzypouB eid« view of a smaller specimen.

Fig. '.II. ()ppr)elte view of same.



Bulletin No. 5.
ELL. STATE IVtUS. OF NAT. HIST.

Plate IBI

;*.*Lgtni .
oi. I.







PLATE IV.

Page.
AOTINOCRINU8 MONTICULITEKUS, n. Up

, 46

Fig. 1. Azygous side view of calyx.

KAKYCltlNUB EXPANBUS, D. Sp 41

Fig. 2. Baeal view of calyx—azygous side down.

StNBATHOCRINUS ASGULARIS, n. Bp 42

Fig. 3. haieral view of calyx and part of arms.

Fig. 4. Azygoiis side view of same specinipn.

ICHTHYOCRINUS CLARK EN8I8, U. pp 43

Fig. 5. Lateral view.

Doi.ATOCRlNUS AMFLUS, n. Sp 4ft

Fig. 6. Basal view.

Fig. '
. Side view.

Fig. K. Vault.

ALLOI'KOSALLOCBINrs CELSUS, 11. 8p

Fig 9. View of calyx opposite azygous Bide.

Fig. 10. Azygoup side view.

Fig. 11. Basal view.
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PLATE V.

DoUYllUNUt* tlKKENKl, U. &\)

Fig. 1. Hnenl view.

Fip. 2. Azygou8 side view.

Kljr. 3. Vtiult.
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ICIITIIYOCUINUH Sl'INOSULUS, tl. sp , 44

Pfg. 4. hnteral view.

Hatourinus copiosus, n.ep 51

Fig. B. Axygoue side view.

Fig, (J. View of calyx opposite azygouH eide.

Uatociunus SAroiTi.usi, ii. sp 5*^

Fig. 7. View of calyx opposite lizygouB side.

Pig. 8. Baeal view, azygoue aide up.

Kill 9. Vaiili, axygoiie side down.
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